Microvascular Dysfunction in Severe Plasmodium falciparum Malaria
TO THE EDITOR-Hanson and colleagues present a commendable attempt to determine the relative contribution of macrovascular and microvascular dysfunction in severe Plasmodium falciparum malaria [1] . The number of capillaries with impaired flow correlated with the severity of illness and central venous lactate, whereas most indices of macrovascular function did not [1] . Thus, this study demonstrates that microvascular dysfunction is prominent in patients with severe falciparum malaria. However, the conclusion that "vital organ dysfunction in severe malaria results primarily from sequestration of parasitized erythrocytes in the microvasculature" (Page 571) is not substantiated by the data presented. The authors claim that they "directly visualized and quantitated microvascular sequestration," (Page 571) using orthogonal polarized spectroscopy of the rectal mucosal microvasculature. This technique allows measurement of red blood cell flow within capillaries but, as the same authors have stated previously [2] , cannot determine whether obstruction to flow is caused by sequestered parasitized red blood cells. Considering that acidosis, which showed the strongest association with disease outcome, is known to alter endothelial function and vascular tone [3] , it is surprising the authors do not discuss acidosis as an alternative cause of the observed microvascular dysfunction.
It is remarkable that since Marchiafava and Bignami [4] proposed in 1894 that sequestered parasites may cause severe malaria, this hypothesis has become accepted as dogma without ever being rigorously tested. Numerous studies have confirmed the association of parasite sequestration with fatal malaria [5] [6] [7] , but causality has not been demonstrated. An alternative hypothesis-that extensive sequestration is simply a consequence of endothelial activation and microvascular dysfunction (due to inflammatory mediators and reduced nitric oxide bioavailability [8] )-is entirely consistent with the observations presented by Hanson and colleagues. Moreover, endothelial activation and microvascular dysfunction could account for severe malaria caused by different Plasmodium species, such as Plasmodium vivax [9] [10] , independent of sequestration.
Without challenging historical assumptions, we would still be left with the concept that malaria is caused by "bad air." The unsubstantiated conclusions drawn by Hanson and colleagues from this study must be challenged to further our understanding of the pathogenesis of severe malaria. 
